). This Co-IP was specific because Bcl-2 coexpression was required and the GFP control protein Bcl-2.
We next determined whether endogenous Nur77 and did not interact with Bcl-2. Analysis of other Nur77 mutants revealed that the C-terminal domain (DC3), but transfected Bcl-2 colocalized in cells. The phorbol ester 12-0-tetradecanoyl phorbol-13-acetate (TPA) induces not the N-terminal domain (N168), of Nur77/⌬DBD was responsible for binding Bcl-2. The C-terminal fragment the expression of endogenous Nur77 and its mitochondrial localization in LNCaP prostate cancer cells (Li et DC1 (467-536 aa) strongly interacted with Bcl-2, while its deletion from Nur77/⌬DBD (Nur77/⌬DBD/⌬DC1) largely al., 2000). In TPA-stimulated cells, the distribution patterns of TPA-induced endogenous Nur77 and transabolished the interaction. Furthermore, deletion of a putative amphipathic ␣-helix (471-488 aa) from Nur77/ fected Bcl-2 overlapped extensively in the cytoplasm and colocalized with Hsp60, a mitochondria-specific ⌬DBD (Nur77/⌬DBD/⌬471-488) or mutation of Leu487 in the region to Ala (Nur77/⌬DBD/L487A) significantly protein ( Figure 1D ). Transfected Nur77/⌬DBD and Bcl-2 also colocalized in cells. The green fluorescent protein impaired the interaction between Nur77/⌬DBD and Bcl-2 ( Figure 2C ). Thus, the DC1 region in the Nur77 (GFP) tagged Nur77/⌬DBD, which constitutively resides on mitochondria in LNCaP cells (Li et al., 2000) , dis-LBD is crucial for Bcl-2 interaction. played a distribution pattern that overlapped extensively with coexpressed Bcl-2, while control GFP protein disThe Bcl-2 Loop Region, but Not Its Hydrophobic Groove, Is Responsible for Nur77 Binding tributed diffusely in cells ( Figure 1E ).
The interaction between Nur77 and Bcl-2 was further Bcl-2 and Bcl-X L have hydrophobic crevices on their surfaces that bind the BH3 domains of other family memconfirmed by coimmunoprecipitation (Co-IP) assays. As shown in Figure 1F We also studied the role of Bcl-2 in Nur77-dependent siRNA ( Figure 6C ). In addition, GFP-Nur77/⌬DBD also colocalized extensively with DsRed2-Mito ( Figure 6D ) apoptosis in PBLs. Treatment with TPA/ionomycin induced extensive apoptosis of PBLs, which was partially and potently induced PBL apoptosis ( Figure 6E ), which was almost completely suppressed by Bcl-2 antisense inhibited by Bcl-2 antisense oligonucleotides or Nur77 
Analysis of Bcl-2 Domain Required for Apoptosis
We therefore explored whether a conformational change Induction by Nur77 might be involved in converting Bcl-2 function from antiTo characterize the proapoptotic mechanism of Bcl-2 apoptotic to proapoptotic. To this end, we compared in Nur77-induced apoptosis, various Nur77 and Bcl-2 the effects of Nur77 on binding of Bcl-2 to various antimutants were coexpressed in HEK293T cells. Similar to Bcl-2 antibodies that recognize different epitopes. AntiNur77/⌬DBD, coexpression of either DC3 or DC1 with body binding to Bcl-2 was measured by immunofluoresBcl-2 strongly induced apoptosis ( Figure 6G) . Thus, the cence using flow cytometry or by immunoprecipitation. . an intact hydrophobic groove in Bcl-2 is required for Second, the effects of Nur77/⌬DBD on Bcl-2 conforits antiapoptotic activity but not for its proapoptotic mation were studied using immunoprecipitation assays. activity, demonstrating a structural distinction between These experiments showed that coexpression of Nur77/ ⌬DBD reduced binding of Bcl-2 to the ␣Bcl-2/BH3-these two opposing phenotypes of Bcl-2. using epitope-specific anti-Bcl-2 antibodies revealed been seen during clinical progression of lymphomas that Bcl-2 undergoes a conformational change upon (Tanaka et al., 1992) , suggesting the possibility of esNur77 binding. Given that Nur77/⌬DBD binding reduced cape from the conversion mechanism in some types of epitope availability for an anti-Bcl-2 antibody to the BH3 cancer. Importantly, the discovery of a mechanism for binding pocket and enhanced the epitope availability converting Bcl-2 from a protector to a killer might be for an antibody to the BH3-domain (Figures 7A-7C domain and the hydrophobic groove (Petros et al., 2001) . Therefore, it is tempting to speculate that Nur77, by
